Objectives: The aim of this study was to identify the patterns of recurrence and their significance in patients with endometrial carcinoma (EMCA). Patients and Methods: After a search of the medical records from single institutions, a total of 49 patients with relapsed endometrial carcinoma were retrospectively evaluated. Various clinical information was examined, including the site of recurrence, detection procedure, and presence or absence of any symptom at the time of recurrence. Furthermore, the postrecurrence survival analysis was based on the Kaplan-Meier method. Results: The median follow-up period of all patients was 39.4 months (5.8 -293.1). In all, twenty-five (51.0%) patients experienced recurrence within 12 months after the final treatment. At the time of recurrence, 15 (30.6%) and 34 (69.4%) patients were symptomatic and asymptomatic, respectively. Among the 34 asymptomatic patients, recurrence was detected by CT scan in 14 (28.6%), tumor markers alone in 14 (28.6%), and pelvic examination/ultrasound scan in 5 (10.2%). There was no relapsed case detected by vaginal vault cytology alone. The 5-year postrecurrence survival rates in symptomatic and asymptomatic patients were 57.5 and 36.6 months, respectively (P = 0.2973). After recurrence, 12 patients underwent debulking surgery, and 37 received salvage chemotherapy or radiotherapy. The postrecurrence survival of patients receiving surgery did not differ from that of those with chemotherapy/radiotherapy (P = 0.9198). Conclusion: Although imaging studies and tumor marker measurement contributed to the early detection of recurrence, they did not necessarily improve the prognosis postrecurrence.
Introduction
According to Cancer Statistics in 2008, it was estimated that 287,100 women were newly diagnosed with endometrial carcinoma (EMCA) worldwide [1] , and it is the leading cause of death in developed countries. This tumor is generally known to be associated with an acceptable prognosis due to the fact that the majority of EMCA are diagnosed at an early stage. However, patients with advanced stage, deep myometrial invasion, a poorly differentiated tumor, and the presence of lymph node metastasis are considered to be at a higher risk of recurrence [2, 3] . Indeed, based on previous large-scale studies, the risk of recurrence was reported to range from 13% to 17% [4] [5] [6] . Consequently, 10% -20% of EMCA patients without extrauterine spread and 40% -60% of those with metastatic lesions experienced recurrence [6] [7] [8] [9] .
In general, most recurrences occur within 3 years and tend to be accompanied by physical symptoms [8, 10] . While intensive surveillance after initial treatment is commonly practiced in many institutions, there are no established guidelines for the optimal follow-up of EMCA patients. Moreover, it is now controversial whether the early detection of an asymptomatic recurrence during routine post-treatment surveillance leads to a survival benefit [11] . For example, several studies that have examined the usefulness of routine vaginal vault cytology demonstrated that the diagnostic modality rarely detects asymptomatic recurrence [8] .
The aim of this study was to identify the patterns of recurrence to assess standard follow-up including routine vaginal vault cytology for detecting asymptomatic recurrence and the possibility of improving the prognosis.
Materials and Methods

Patients
EMCA in Nagoya University Hospital. Based on data from the medical records, we identified 49 patients who experienced recurrence.
Patients were excluded from this study if they had insufficient clinical data or a history of other malignancies, were lost to follow-up immediately after surgery, or had a sarcoma/carcinosarcoma histology. Stages were defined according to the 1988 International Federation of Gynecology and Obstetrics (FIGO) staging system.
Treatment
In principle, standard primary surgical treatment consisted of hysterectomy, bilateral salpingo-oophorectomy, and pelvic and/or paraaortic lymphadenectomy/sampling. Peritoneal washing was routinely carried out in all patients. If patients were of an advanced age, showed severe complications, and had a tumor showing well-differentiated/shallow myometrial invasion, retroperitoneal lymphadenectomy was omitted.
Among them, five patients received preoperative chemotherapy. Selected patients with a preoperative diagnosis of suspected cervical invasion sometimes underwent radical hysterectomy. Thirty-three patients underwent adjuvant chemotherapy, and three patients received adjuvant radiotherapy. Adjuvant therapy was not indicated for the thirteen patients without high-risk factors. Postoperative adjuvant chemotherapy regimens included carboplatin and paclitaxel/docetaxel in 24 patients. Other patients received CAP (cyclophosphamide, adriamycin, and cisplatin), CP (cyclophosphamide and cisplatin), AP (adriamycin and cisplatin), single agent of paclitaxel, etc.
Follow-Up and Analysis
The standard surveillance for EMCA patients following primary treatment consisted of physical examination, cytology from the vaginal vault, measurements of tumor markers, and transvaginal/transabdominal ultrasound. In principle, chest X-ray and CT scans of the abdomen and pelvis were conducted every 6 months until the fifth year. With or without a CT scan, positron emission tomogramphy (PET) and magnetic resonance imaging (MRI) were occasionally added according to individual circumstances.
The overall survival (OS) was defined as the time between the date of surgery and last date of follow-up or death from any cause. The postrecurrence survival (PRS) was defined as the time interval between the date of recurrence and last date of follow-up or death due to the disease. The survival curves were based on the Kaplan-Meier method and compared employing the Log-rank test. Multivariable analysis was carried out with the Cox proportional hazards model to evaluate independent factors affecting survival. A P-value of <0.05 was considered significant.
Results
Patients' Characteristics
The clinical characteristics of the 49 patients who experienced recurrence are described in Table 1 . The median follow-up was 39.4 months, ranging from 5.8 and 293.1 months.
The median age at primary treatment was 61 years old (33 -78 years). The distribution of the FIGO stage was as follows: 26.5% of patients in stage I (n = 13), 12.2% in stage II (n = 6), 53.1% in stage III (n = 26), and 8.2% in stage IV (n = 4). Regarding the histological type, the endometrioid type was the most frequently observed (39/ 49: 79.6%). A serous histology was the second most frequently identified (7/49: 14.3%). Of all, fifteen (30.6%) patients were symptomatic. The most frequent symptom was vaginal bleeding, which was noted in six patients. Thirty-four (69.4%) recurrences were asymptomatic and detected on routine follow-up.
The distribution of the timing of recurrence after the final treatment is shown in Figure 1 . Twenty-five (51.0%) recurrences were detected within 12 months after the initial treatment. There were 4 (8.2%) patients who experienced recurrence 5 years after the initial treatment.
Detection methods in asymptomatic patients with regards to the site of recurrence are shown in Figure 2 . Among the 34 asymptomatic patients, fourteen recurrences were detected by CT scan (vagina: 1, pelvis: 2, paraaortic lymph node: 8, distant organ: 3). In fourteen patients, recurrence was detected based on elevated tumor markers (vagina: 1, pelvis: 5, paraaortic lymph node: 4, distant organ: 4). There was no recurrence detected by vaginal vault cytology alone.
The Survival of Recurrent EMCA Patients
In all patients, the 5-year overall and postrecurrence survival rates were 50.9% and 43.1%, respectively. In addition, the median time to recurrence from the initial treatment of symptomatic and asymptomatic patients was 10.5 and 12.3 months, respectively. On stratifying by physical symptom, the 5-year postrecurrence survival rates in symptomatic and asymptomatic patients were 57.5 and 36.6 months, respectively. There was no significant difference between the two groups (P = 0.2973) (Figure 3) . After recurrence, 12 patients underwent debulking surgery, and 37 received salvage chemotherapy or radiotherapy. The postrecurrence survival of patients receiving surgery did not differ from that of those with chemotherapy/radiotherapy (P = 0.9198) (Figure 4). 
Multivariable Analyses
To eliminate selection bias from a number of clinicopathologic factors as thoroughly as possible, the age (≤60 vs. >60), FIGO stage (I/II vs. III/IV), recurrence site (pelvis/vaginal cavity vs. distant/paraaortic lymph node), symptoms at the diagnosis of recurrence (symptomatic vs. asymptomatic), and time to recurrence (<12 M vs. ≥12 M) were entered into the multivariable analyses ( Table 2) . Among those factors, there was no independent prognostic indicator for postrecurrence survival.
Long-Term Survivors 5 Years after Recurrence
We finally show 9 patients surviving for more than 5 years after recurrence in Table 3 . Of these cases, 6 patients were asymptomatic at the time of recurrence diagnosis. Furthermore, 5 patients showed no evidence of disease at the final follow-up.
Discussion
There has been no established recommendation regarding the optimal follow-up protocols in patients with EMCA owing to a lack of sufficient evidence to suggest that intensive surveillance after initial treatment results in improvement of the postrecurrence oncologic outcome.
In our study, we detected recurrence in 49 (16.9%) of 290 patients, and, regarding the timing of relapse, 25 (51.0%) and 43 (87.7%) patients experienced recurrence within 1 and 3 years after primary treatment, respectively. These results are consistent with those in previous studies [2, 5, 11, 12] . In addition, approximately 70% of all patients were asymptomatic at the recurrence diagnosis, and the majority of recurrences were identified by the periodical assessment of radiologic images and/or tumor markers. However, there was no patient whose asymptomatic recurrence was detected by vaginal vault cytology alone. Most patients with vaginal recurrence will have various symptoms of disease, and the additional effect of the periodical vaginal vault cytology remains to be elucidated. According to a report from Cooper et al.,
among 717 women who were diagnosed with uterine cancer, total of 36 women had recurrence in the vagina, 31 (86%) were apparent clinically, and only 5 (14%) were asymptomatic and identified by vaginal vault cytology. Based on several previous studies, vaginal vault cytology uncommonly identified vaginal recurrences in Table 2 . Multivariable analyses of clinicopathologic parameters in relation to postrecurrence survival.
PRS
Hazard ratio (95% CI patients without any disease symptom ranging from 0% to 25% [8, [13] [14] [15] [16] . We think that vaginal vault cytology in asymptomatic EMCA patients may be omissible from the point of cost-effectiveness. In particular, it is still uncertain whether detecting recurrence before patients present any physical symptoms would lead to amelioration of the survival rate. In the present study, 34 (69.4%) asymptomatic cases were identified during a routine follow-up at the outpatient clinic. There was no significant difference in postrecurrence survival rates between symptomatic and asymptomatic patients. Namely, the early detection of recurrence through imaging studies and tumor marker measurement did not necessarily improve the postrecurrence prognosis. Ueda et al. reported that the median progression-free survival after recurrence of 16 asymptomatic patients was 9 months, which was significantly longer than the 3 months for the 13 symptomatic patients; however, the significance disappeared for the overall postrecurrence survival {median: 37 months (asymptomatic), 20 months (symptomatic)} [12] . On the other hand, according to a study from Sartori et al. involving 84 EMCA patients, there was a significant prognostic advantage in the postrecurrence survival when recurrence was detected in asymptomatic patients than in those who presented symptoms [5] . Presumably, the difference in such studies may be based on the limitations associated with any retrospective study. In our analysis, although the early detection of asymptomatic recurrence through the periodical follow-up surveillance cannot improve the prognosis as a whole, we think that it is meaningful for a certain proportion of patients with solitary recurrent disease which is curable by local surgical resection or radiotherapy. In fact, we identified long-term surviving patients after the retreatment of asymptomatic recurrence lesions in a distant organ. Smith et al. stated that patients at low/intermediate risk of recurrence may benefit from intensive follow-up [17] . In contrast, Dijkstra et al. pointed out a paradox considering the curability: patients with a low risk of recurrence have a high possibility of curable disease, while those with a high risk of recurrence have a low possibility of curable disease [18] . Simultaneously, as Tjalma et al. stated, there is little value in routine follow-up in terms of improving the survival rate for EMCA patients, and follow-up should be tailored to low-and high-risk patients [4] . At any rate, it is desirable for further investigations to accumulate EMCA patients who experienced recurrence with a large-scale prospective study in the future.
In summary, this study demonstrated that, although imaging studies and tumor marker measurement contributed to the early detection of recurrence, they did not necessarily improve the postrecurrence prognosis. Consequently, our current results highlighted similar clinical issues to previous studies. Indeed, whether the early detection of recurrence leads to improvement of the prognosis of patients with EMCA is still controversial. Nevertheless, in times of increasing concern over rising health care costs, it is an urgent task to establish an effective follow-up surveillance system for this tumor accompanying the omission of less meaningful modalities for the diagnosis. The present study had several limitations owing to its retrospective nature, such as the possibility of type II error, and variable follow-up length during the study period. However, we could overview the actual state regarding recurrent EMCA, so that a variety of issues surrounding this tumor were comprehended.
